Werling et al. 

METHOD FOR PREPARWG SUBMICRON PARTICLE SUSPENSIONS WITH POLYMORPH CONTROL 

Atty Dkt. No. IDD-5657 CIP2 
Serial No. 10/035,821 - Sheet 1 of 12 



< 
O 



U 

OJ) 




•a 



si 

C 3 

3 S 



t 



5 S 

« £ c 
x c « 



u 

CO 



+ J. c 



3 

O 



09 



u 

CO 



"S .2 

-s a. 

to (A 

** 3 

CO 40 



on 
a. 

LLI 



O 
H 

a 
o 



c 
o 

to - * 



is DO ~ 
8 » S 
» D) O 

2| I 

s E £ 



e 

» 

"S '5 
v « 
s a. 
= a> 
a i- 



E 

« » * 
* £ u w 
a a v . 



is ="E 

S !s » 



0) 



03 



o 



Werlingetal. 

METHOD FOR PREPARING SUBMICRON PARTICLE SUSPENSIONS WITH POLYMORPH CONTROL 

Atty Dkt. No. IDD-5657 CIP2 
Serial No. 10/035,821 - Sheet 2 of 12 



sVs 



PQ 
O 

• • 

D 
S-h 

9 
• »— i 




Q 5 



Werling etal. 

METHOD FOR PREPARING SUBM1CRON PARTICLE SUSPENSIONS WITH POLYMORPH CONTROL 

Atty Dkt. No. IDD-5657 CIP2 
Serial No. 10/035,821 - Sheet 3 of 12 





Figure 4: Particles after annealing by homogenization. 



Werling et al. 

METHOD FOR PREPARING SUBMICRON PARTICLE SUSPENSIONS WITH POLYMORPH CONTROL 

Atty Dkt. No. IDD-5657 CIP2 
Serial No. 10/035,821 - Sheet 4 of 12 



6. S 



s 




,j " * * «* ** * 



Figure 5 : X-Ray diffractogram of microprecipitated itraconazole 
with polyethylene glycol-660 12-hydroxystearate before and after 

homogenization (Example 5). 



Raw material, before precipitation 



After precipitation 
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Figure 6: Carbamazepine crystals before homogenization 

(Example 6). 
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Figure 7: Carbamazepine microparticulate after homogenization 

(Avestin C-50) 



32g Prednisolone 

(533.3mg/mL) 

1 g Deoxycholate (1 6.7 

mg/mL) in GO mL NMP 



Stir rale = 400rpm 
Addition rate = 2.5 
mL/min 
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Homogemre for 20 passes at 1 0.OOOpsi 
maintaining the solution temperature less 
than 1 5 C 



Centrifuge IX. replacing supernatant with desired surfactant system 
e.g 0 1% Polozamer188, 0 5% sodium deoxycholate. 2.2% 
glycerine 



Homogenize for 20 passes atlO.OOQpsi 
maintaining the solution temperature less 
than 1 5 C 



Mix the suspension using a high speed mrxer 

s Centnfuge IX. replacing supernatant with desired surfactant 

\ system eg 0 1 % Polozamer 1 B8, 0 5% sodium deoxycholate, 
2 2% glycerine 



Figure 8 : Diagram of Microprecipitation Process for Prednisolone 

(Examples 9-12) 
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Figure 9: Photomicrograph of prednisolone suspension before 
homogenization (Hoffman Modulation Contrast, 125 OX magnification) 
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Figure 10: Photomicrograph of prednisolone suspension after 
homogenization (Hoffman Modulation Contrast, 1250X magnification). 
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Figure 1 1 : Comparison of size distributions of nanosuspensions 
(this invention) and commercial fat emulsion. (Example 13) 
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Figure 13b: DSC trace for SMP-2-PRE. (Example 16) 
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Figure 14: DSC trace for SMP-2-PRE showing the melt of the less stable polymorph 
upon heating to 160°C, a recrystallization event upon cooling, and the subsequent melting of 
the more stable polymorph upon reheating to 180°C. (Example 16) 
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Figure 1 5 ! Comparison of SMP-2-PRE samples after homogenization. 
Solid line = sample seeded with raw material itraconazole. Dashed line = 
unseeded sample. The solid line has been shifted by 1 W/g for clarity 

(Example 16) 
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Figure 1 6; Effect of seeding during precipitation. Dashed line = unseeded 
sample, solid line = sample seeded with raw material itraconazole. The 
unseeded trace (dashed line) has been shifted upward by 1 .5 W/g for clarity. 

(Example 17) 
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Figure 1 7: Effect of seeding the drug concentrate through aging. Top x- 
ray diffraction pattern is for crystals prepared from fresh drug concentrate, and 
is consistent with the stable polymorph (see Figure 12, top). Bottom pattern is 
for crystals prepared from aged (seeded) drug concentrate, and is consistent 
with the metastable polymorph (see Figure 12, bottom). The top pattern has 
been shifted upward for clarity. (Example 18) 



